INTRODUCTION
Although the rhesus monkey has been used for some 40 years in studies of reproductive physiology, criteria for the accurate diagnosis and precise timing of ovulation during its menstrual cycle have yet to be satisfactorily defined. Hartman (1939a, b) timed about 300 natural ovulations in rhesus monkeys by rectal palpation of the ovaries : one third of these ovulations were subse¬ quently confirmed by the recovery of eggs and embryos from the genital tract. After describing and illustrating the appearance of recent ovulation points, Hartman (1939a) emphasized the difficulty of using the gross morphology of the ovary to estimate when ovulation had occurred. He concluded that only the youngest corpus luteum (cl) could be aged by its gross appearance. 454 K. J. Betteridge et al. This paper reports our observations on the gross morphology of the ovaries in rhesus monkeys which were examined close to the expected time of ovula¬ tion in an attempt to record the actual process of ovulation, and also to see whether direct inspection of the ovaries at laparotomy was a reliable technique for diagnosing ovulation.
METHODS
Sixty-seven rhesus monkeys with an established menstrual periodicity were used: twenty-one animals were fitted with an intra-uterinedevice (IUD) which lay wholly within the uterine lumen. They were managed according to the system described by .
In . One or both ovaries were removed from some animals for histological examination Thirty-two ovaries were thought to be in a pre-ovulatory state when they were examined and photographed. They all had a large (7 to 10 mm diameter), translucent Graafian follicle, which often seemed to occupy almost the entire substance of the ovary.
In fifteen additional cases, the ovaries were examined both before and after ovulation was diagnosed. Fig. 13 ) and could not be mistaken for recent ovulation points.
Diagnosis of ovulation by a single observation at laparotomy Twenty-six ovulation points were identified in this way: in appearance they were identical to the fifty-one proven ovulation points. In the majority of cases, it was not difficult to recognize that ovulation had recently occurred, especially if the ovulation point was open, bleeding, and showed a distinct raw edge. It was clear, however, that some diagnoses were difficult to make and could have been mistaken (see above). Eight ovaries had been photographed or carefully examined in the preceding menstrual cycle and so there was no doubt that the EXPLANATION OF PLATE 2 Fig. 9 . Ovulation point on Day 12 when a two-cell egg was recovered from the Fallopian tube. Fig. 10 . Ovulation point on Day 15 when a nine-cell egg was recovered from the uterus. Fig. 11 . Ovulation point on Day 13. The ovary was originally thought to be in a preovulatory condition, but its appearance had not changed 1 day later when a four-cell egg was recovered from the Fallopian tube. Fig. 12 . Ovulation point on Day 12 when a one-cell egg was recovered from the Fallopian tube. This ovary is the one shown in Fig. 11 during the previous menstrual cycle. Fig. 13 . The cl from the ovulation in Fig. 7 seen on Day 13 one cycle after its formation. Fig. 14 . The cl from the ovulation in Fig. 2 
DISCUSSION
The present study has emphasized the extent to which recent ovulation points in rhesus monkeys can vary in appearance, a fact that has long been recognized (Hartman, 1939a, b) but has not, hitherto, been adequately illustrated. We have not observed any changes in mature Graafian follicles which might indicate when ovulation would occur. In species in which the time intervals between ovulation and the formation of a stigma on the Graafian follicle are known, they are invariably short. In the rat, for instance, the stigma grows and ruptures within 3 to 5 min (Blandau, 1955) ; it also grows 'somewhat rapidly' in the rabbit (Walton & Hammond, 1928) and the secondary cone, through which rupture actually occurs, develops in approximately 2 min (Betteridge, unpublished) . The stigma is not seen until 1 hr before rupture in the sheep, and the secondary cone again develops within a few minutes (McKenzie & Terril, 1937) . In women, the 'secondary cystic enlargement' of the follicle is said to occupy the last 6 hr before ovulation (Rock, 1965) ; and in two cases observed by Doyle (1951) , rupture of the follicle occurred through a clear, non-protuberant area in the follicle's wall. Any pre-ovulatory changes in the rhesus monkey's Graafian follicle which may be similar to these processes remain to be recorded and our observation that they are not to be found 24 to 48 hr before ovulation does not agree with the results reported by Johansson, Neill & Knobil (1968) . These authors noted that 'the stigma can be found within two days before ovulation', and that 'its appearance varies considerably from follicle to follicle'. They illustrated the appearance of Graafian follicles which showed stigmata and were thought to be pre-ovulatory (their Figs. 3b If their monkeys were in fact ovulating earlier than Johansson and his colleagues supposed, the precise relationship between plasma progestin levels and ovulation will need to be re-interpreted for this species. Our study was made before publication of the Pittsburgh data and we, unfortunately, have no progestin determinations with which to make such a correlation.
